Background and Aims The floral display influences the composition of pollinators interacting with a plant species. Geographic and temporal variation in pollinator composition complicates the understanding of the evolutionary consequences of floral display variation. This paper analyses the relationships between Silene acutifolia, a hermaphroditic perennial herb, and its pollinators, based on field studies in the north-west of Spain.
I N T R O D U C T I O N
Plant mutualisms and the fidelity of the relationships among plant and animal species has been the object of interest since Sprengel (1995) , and dates back more than 200 years. The role of specialized versus generalized pollination has been controversial (e.g. Waser et al., 1996; Fenster et al., 2004) , and is one of the current debates in pollination biology (Johnson and Steiner, 2000) . In spite of the proposal that the general evolutionary trend is toward specialization (Stebbins, 1970) , there is an increasing recognition that most flowering plants are pollinated by a diverse number of species (Schemske and Horvitz, 1984; Herrera, 1996; Waser et al., 1996; Gómez and Zamora, 1999; Herrera, 2005) , forming a continuum from highly specialized, to moderate and extremely generalized systems. In general, plants with specialized flower morphologies, e.g. bilateral symmetry, narrow corolla tubes or spurs, have been shown as examples of adaptation to specific pollinators. Among the best examples of tight specialization, are the diverse species of Ficus and Yucca, Lophocereus schottii (Fleming and Holland, 1998) and Disa draconis (Johnson and Steiner, 1997) .
Plants that depend on animals for pollen dispersal are under selection to increase their attractiveness. Nevertheless, pollinator-mediated phenotypic selection on flower attractive characters can only occur when fitness is limited by pollinator visitation and when there is a relationship between the floral trait and pollinator attraction (Totland, 2001 ). An increase in pollinator visitation, pollen export and pollen deposition are the most common response with larger inflorescences, more open flowers or an enlargement in the size of the attractive parts of flowers (Pellmyr, 2002; Delph et al., 2004) . However, a trade-off between floral number and size sometimes exists (Delph et al., 2004) . Female fitness may be limited by pollen supply and/or resources available for maturing seeds. In the first case, selection for increasing fecundity would be through floral traits that influence pollen deposition. Selection should favour those individuals assigning fewer resources to pollen attraction in the case of resource limitation (Bierzychudek, 1981; Stephenson, 1981; Haig and Westoby, 1988; Zimmerman and Pike, 1988; Å gren and Willson, 1992; Burd, 1994) .
The occurrence or extent of pollen limitation varies among populations and among flowering seasons, and different studies have examined the effects of supplemental handpollination at both spatial and temporal scales (Dieringer, 1992; Dudash and Fenster, 1997; Baker et al., 2000; Ramsey and Vaughton, 2000) . There have been remarkably few attempts to demonstrate that contrasting ecological conditions are associated with different degrees of pollen limitation between species or populations within species (Larson and Barrett, 2000) . In small populations, pollen limitation could be due to reduction in the number of potential mates (Allee effect), reduction in floral display and in parallel number of effective pollinators or reduction in pollen quality in species with self-incompatibility mechanisms. Plants in smaller populations or less dense patches may receive fewer visits from pollinators and the availability of pollen may become limiting for seed set (Lamont et al., 1993) .
Silene is an interesting genus in which to investigate the evolution of pollination systems because of the diverse mechanisms found within it. Different congeners show diverse flower colours (from red to pink, and white); flower orientation to pollinators, petal sizes and shapes, nectar and scent. In addition to this high inter-specific variation, Silene presents high intra-specific variation in floral display (Delph et al., 2002) . Phylogenetically closed species (see Desfeux et al., 1996) have different pollination systems. This is particularly striking in the sister species S. latifolia, S. diclinis and S. dioica, clustered in the same clade, and with different pollination systems: Silene latifolia, with moth pollination syndrome, has nocturnal pollinators, although it can be pollinated by other diurnal pollinators (Jürgens et al., 1996; Young, 2002) ; S. diclinis is a generalist pollinated by Apis, Bombus, hoverflies and Lepidoptera (Bañares et al., 2003) ; and S. dioica is mainly pollinated by bumblebees in some populations (Carlsson-Granér et al., 1998) , but pollinated by muscid flies and syrphid flies in other studies (Westerbergh and Saura, 1994) . Species with nocturnal pollination have been widely studied because of the pollination-predation relationships of the nocturnal pollinator Hadena bicruris, which has the potential to show either mutualistic or parasitic relationships with Silene and related genera. This paper focuses on the mutualistic relationships of Silene acutifolia, a plant that grows on rocks in the mountains of the north-west of Spain, and north and central Portugal. This species is endemic to this area, and its mutualistic relationships are interesting with respect to the possible selective pressures exerted by pollinators. Silene acutifolia flowers are tubular, with well-marked three-dimensional form, characters sometimes associated with bee-pollinated flowers, although in general bees have no single pollination syndrome (Proctor et al., 1996) . On the other hand, S. acutifolia has some traits commonly associated with pollination by butterflies, such as diurnal flowering time and purplish-pink flowers, and also calyx length.
The main aims of this study are: (a) to examine the pollinator assemblage of S. acutifolia, and evaluate whether it constitutes a specialist or generalist pollination system; (b) to analyse if there is pollen limitation per flower among populations and years; (c) to ascertain if there are between population differences in the number of pollen grains on stigmas or pollen tubes on the styles, as a measure of pollen limitation; and (d) to evaluate the relationship between number of open flowers and floral size with pollinator visitation, and the latter with total seeds produced per plant.
M A T E R I A L S A N D M E T H O DS
Plant and study area Silene acutifolia Link ex Rohrb. is a polycarpic herb, endemic to the north-west of Spain, and north and central Portugal. The purplish-pink flowers are hermaphroditic, and self-compatible, although they do not reach high fruit or seed sets without the co-operation of pollinators . The inflorescences are dichasium-type. Typical inflorescences have a primary flower with one flower on each side of the central axis (secondary flowers) and another one on each side of the lateral axis (tertiary flowers). Within-inflorescence variation in flower size, fruit and seed set is very common (Buide, 2004) . The flowers have five free petals forming a functional tube enclosed by the tubular calyx. Thus, calyx length is a measure of the distance to nectar, which in Caryophyllaceae is located in a disc at the base of stamens. The petals have a claw, enclosed by the calyx, and a limb. The claw has a small fringe at the top. Since the claws are inside the calyx tube, the attractive part of the corolla is the limb. The number of flower stems is very variable among plants, and as a result, the number of open flowers is also very different.
This study was carried out in the two areas marked in Fig. 1 
Pollinators assemblage
To determine the pollination system of S. acutifolia, visits of pollinators were recorded during the flowering peak, considering only those visitors that effectively contact anthers and/or stigmas during flower visits. Therefore, all insect species recorded can be considered as pollinators. Measurements of the pollinator activity took place in 1997 and 1998 in Cañones del Sil, within a 28 m 2 area of high density of reproductive individuals of S. acutifolia (site B in Fig. 1 ). The observations were carried out every day at different times (0700-0800 h, 1000-1100 h, 1300-1400 h and 1600-1700 h). The total number of observation hours was 27 in 1997 and 28 in 1998. The number of flowers visited by every potential pollinator was recorded during each census. The observations were performed on clear or partly cloudy days, and in similar temperature conditions. At the beginning and at the end of each census, the temperature and relative humidity were measured by using a thermohygrometer.
Three species of Anthophora Latreille, 1803; subgenus Amegilla Friese, 1897 occurred on S. acutifolia. Most of the collected individuals were A. (Amegilla) crassipes Lepeletier, 1841, while the others represent two unidentified species of this genus.
Pollen limitation
Pollen limitation experiments were carried out in Cañones del Sil during 1997 Sil during , 1998 Sil during and 1999 . In 1997, 12 plants were marked and flowers from different positions within inflorescences were hand-pollinated to test for pollen limitation (seven from primary flowers, 17 from secondary flowers and 14 from tertiary flowers). Flowers from the same positions within inflorescences but on other plants on the same site were marked as controls. In 1998 and 1999 hand-pollinated flowers were compared with controls marked in the same plant and position, but within different inflorescences (n = 10 in 1998, n = 17 in 1999).
The pollen was collected from flowers in a separate group of plants (but in the same site), and applied to exerted and receptive styles of flowers in the female phase. To ensure that the pollination had indeed taken place, every flower was hand-pollinated for two successive days. The pollen limitation index [L = 1 -(P o /P s )] was calculated following Larson and Barrett (2000) , P o is the percentage of fruit set or seed set taken from open-pollinated controls while P s is the same quantity for the fruit set or seed set from plants that had received supplemental cross pollen. L = 0 indicates no pollen limitation in the population under study.
Fruit set differences between hand-pollinated flowers and controls were analysed by Fisher's exact test. In 1997, variation in seed set with pollen supplementation and position in the inflorescence was analysed by two-way ANOVA (treatment and position were treated as fixed factors). In 1998 and 1999, the effect of pollen supplementation on seed set was analysed using a paired t-test since the control flowers were chosen on the same plant.
Population differences in pollen deposition on style-stigma
The differences in pollen deposition between the populations of Cañones del Sil and Queixa were analysed in 1998. In Cañones del Sil, 15 plants were marked, five in each of the three sites (A, B and D in Fig. 1 ). Site B was separated by approx. 1Á5 km from A, and D approx. 2 km from B. In total, 70 flowers with developed style-stigmas were gathered from 14 different plants (five flowers per plant). The five flowers on each plant were chosen from different positions within the inflorescence (primary, secondary and tertiary). In Queixa, 30 flowers were gathered from ten different plants (three flowers per plant: one from each primary, secondary and tertiary position). The flowers were fixed in FAA (a mixture of 9 % ethanol:distilled water:37-40 % formaldehyde: glacial acetic acid; 10:7:2:1, v/v/v) and the adhered pollen grains together with the number of well-developed pollen tubes (i.e. pollen tubes extending at least halfway down the style) were counted by means of an epifluorescence photomicroscope (see methods in . Petal-limb and calyx lengths were quantified in the same 70 flowers. For each flower, the petal-limb and calyx length were taken as the mean of the five petals.
The effect of floral traits on pollen deposition on stigmas and pollen tube development were analysed separately by population, and each response variable (pollen grains or pollen tubes) by means of generalized linear modelling (GLM) techniques (McCullagh and Nelder, 1989) . Based on deviance residual plots, models assuming a negative binomial error structure with a log link function were found to be the most appropriate for pollen grain data sets, and models assuming a quasipoisson error structure for pollen tube data sets. Calculations were made using the R software (Ihaka and Gentleman, 1996) .
Floral traits and pollinator visitation
The visitation rate of pollinators per plant and the number of flowers visited were measured during 1998 at the Cañones del Sil area. The 15 marked plants were the same as those for pollen deposition on the style-stigma. Ten censuses of 10 min were carried out haphazardly for each plant, at different times of day, during the flowering peak. For each plant, the mean number of visits each plant receives (visitation rate per plant, N p ), the number of floral visits each plant receives (mean number of flowers visited per plant, N f ), and the number of visits received by an individual flower (visitation rate per plant, tv), was calculated following Ohashi and Yahara (1998) . The measures of petal-limb and calyx lengths were the same as for population differences in pollen deposition on the style-stigma. The relationships among floral display and the different variables measuring visits of pollinators (N f , N p and tv) were analysed by means of simple linear regressions with SPSS. The variable N p showed normal distribution (KolmogorovSmirnov test, P = 0Á137; Shapiro-Wilk test, P = 0Á359), N f and tv were transformed [x 0 = log (x + 1)]. Linear regressions were also applied to analyse the effects of petal-limb and calyx lengths on pollinator visitation.
If the pollinators are exerting a selective pressure, the most visited flowers should show an increase in their fitness.
Pollinator visitation and female reproductive success
The effect of number of pollinator visits on female fitness was measured through total number of seeds (TS) produced by each plant at the end of the flowering period. The total number of seeds was estimated by multiplying fruit set by mean of seeds per fruit, by total number of flowers. The total number of flowers was estimated from both the number of senescent flowers (that remain on the plant), and the fruits produced. Statistical significance was determined by means of a series of linear regressions of N f , N p and tv on total seed production of each marked plant (TS). To meet the normal distribution requirement for linear regression, TS was logarithmically transformed.
RE SUL TS

Pollinators assemblage
Mean temperatures were lower in 1997 than in 1998, especially before midday (Table 1 ). The mean number of visits per hour was higher in 1998 (127) than in 1997 (89), but differences were not statistically significant (ANOVA, P = 0Á082). The pollinators increased their visits throughout the day, with the highest mean number of visits between 1600 h and 1700 h in both years. In 1997, the main pollinators were bees from the genus Anthophora (mainly A. crassipes), which carried out 66 % of the floral visits. The second more frequent pollinators were beeflies (Bombylius spp.) with 16 % of the visits, followed by butterflies, especially Hemaris fuciformis (7 %). In 1998, bees were also the main pollinators, but the most frequent species was Bombus hortorum, which realized 60 % of the floral visits. That year, B. pascuorum was responsible for 26 % of the visits (Table 2) .
Pollen limitations
In 1997, all hand-pollinated primary-position flowers set fruit, compared with only 86 % in controls, but that difference was not statistically significant (Fisher test, P = 1Á000, n = 7). Hand-pollinated flowers from the secondary position set significantly more fruits than controls (Fisher test, P = 0Á0184, n = 17), as did tertiary flowers (Fisher test, P = 0Á0063, n = 14). On the other hand, seed set in that The values represent percentage of visited flowers, in parenthesis number of flowers visited per insect taxa (27 h in 1997 and 28 h in 1998).
year was significantly higher in hand-pollinated flowers than in controls, in every position of the inflorescence. At the same time, seed set was significantly reduced depending on the inflorescence position (primary-position fruits yielded higher seed sets than secondary, and those higher than tertiary) ( Table 3 ). The interaction was not statistically significant, showing that reduction in seed set with position was produced in control and hand-pollinated flowers in the same way.
In 1998, all hand-pollinated flowers set fruit, and the same happened with controls, which reached 100 % of fruit set. No significant differences in the seed set between hand-pollinated flowers and controls were detected (Fisher test = 1Á417).
In 1999, there was no statistically significant differences between hand-pollinated flowers and controls (Fisher test = 1Á000). Also no significant differences were found in the seed set (Fisher test = 0Á229).
Values of the pollen limitation index were low (Table 4) , especially in the fruit and seed set in 1998 and 1999. The highest values were for fruit set (0Á37) and seed set (0Á13) in 1997.
Population differences in pollen deposition on the style-stigma
The mean number of pollen grains found in the stigmas of flowers collected in Cañones del Sil was markedly higher than in Queixa (Table 5) . Pollen deposition was highly variable, e.g. ranging from zero to the highest number of 1003 pollen grains in Cañones del Sil, against 99 in Queixa. The mean number of pollen tubes developed in the styles was considerably lower than pollen grains adhered, in both populations. In Queixa it was especially low (mean of only 3.2), relative to ovule number. The flowers collected had a mean of 45 ovules in Cañones del Sil, and 51 in Queixa. Therefore, the number of pollen grains in the flowers collected in Queixa was not enough to fertilize the ovules. Since mean style lengths of flowers from Queixa were higher than mean style length in Cañones del Sil (enough to consider the flowers to be in the female phase; see , the difference in pollen germination is not due to non-receptive flowers in Queixa.
The floral traits analysed had a variable association with number of pollen grains and with the pollen tubes (Table 6 ). In Queixa, the petal-limb differences in length significantly explained variation in the number of pollen grains on the stigma (P = 0Á025); and both petal-limb and calyx length significantly explain variation in pollen tubes in the style (P = 0Á02). On the other hand, in Cañones del Sil both traits had a significant effect on the number of pollen grains (petal-limb length P = 0Á001, and calyx length P = 0Á022), but only petal-limb length had a significant effect on pollen tubes (P = 0Á04).
Floral traits and pollinator visitation
The marked plants produced a mean of 126 flowers, ranging from 35 to 317. Pollinators visited plants with larger floral displays more frequently. In spite of high variability, plants with more flowers open during censuses received a higher number of pollinator visits per census ( Fig. 2A , P = 0Á011). The number of visits was also influenced by location of the plant. Plants in site D showed fewer visits than plants located in site B (P < 0Á05, post hoc Tukey test). The same significant tendency is evident when the response variable is the number of flowers visited per census ( Fig. 2B ; P < 0Á001). The number of visits also had a significant effect on the visitation rate per flower ( Fig. 2C; P = 0Á013) .
The linear regressions demonstrate that the petal and calyx sizes had no effect on pollinator attraction. In particular, petal-limb length had no significant effect on N p (P = 0Á273), or on log(N f + 1) (P = 0Á364) or on log(tv + 1) (P = 0Á319). Similarly, calyx length had no significant effect on N p (P = 0Á513), or on log(N f + 1) (P = 0Á553) or on log(tv + 1) (P = 0Á439).
Pollinator visitation and female reproductive success
A scatterplot of the regression of N p , N f and tv on the female reproductive success (total number of seeds produced per marked plant, TS) shows that plants located in site D had lower values of visits per census (Fig. 3A) . For example, the highest value in the site D plants was 0Á4 visits per 10-min census. The plants growing in site B showed in general a higher number of visits per census. The exception was one plant in site A that had the highest N p . The tendency is to significantly increase total number of seeds with increasing N p values (P < 0Á016). The plant with the highest N p had the highest estimates for the total number of seeds produced (1135 seeds). The only plant with no visits in censuses had the lowest estimate (988 seeds). Secondly, the tendency of plants with more flowers visited per census T A B L E 3. Two-factor analysis of variance for the effect of treatment (pollen addition), and inflorescence position (primary, secondary and tertiary flowers) on seed set of Silene acutifolia is to produce more seeds (Fig. 3B, P < 0Á001) . Finally, visitation rate per flower, tv (the number of visits an individual flower received in a 10-min census), was only a marginally significant predictor of TS (P = 0Á051) (Fig. 3C ).
D I S C U S S I O N
The first goal of this study was to evaluate the pollination system of Silene acutifolia. This study presents a moderately generalized pollination system similar to that proposed as commonplace in nature (Waser et al., 1996) . The pollinators observed belong to three different insect orders (Hymenoptera, Diptera and Lepidoptera). Therefore, it is not possible to conclude that it is a specialist pollination system in the narrowest sense of the term. Pollinator specialization by long-tongued bees and bee-like insects may be considered in a broader sense, because this group includes the most frequent pollinators in both years (Anthophora and Bombylius in 1997, Bombus hortorum and B. pascuorum in 1998). However, it cannot be forgotten that butterflies make a contribution to the visiting fauna as well (Macroglossum stellatarum, Hemaris fuciformis and Gonepterix rhamni), and the proportion of Lepidoptera could change in other populations. In the theoretical moderately generalized pollination model, specialization becomes less likely in the presence of temporal variation in pollinator services. This apparent contradiction between the prevalence of generalized pollination systems in the current angiosperms and the evolution of floral diversity is not completed resolved, and several hypotheses have been proposed (Ollerton, 1996) . Moreover, when the availability of any given pollinator fluctuates through time and space, generalization may be adaptive (Fishbein and Venable, 1995; C. M. Herrera, 1988; J.Herrera, 1988; Fenster and Dudash, 2001) . Current evidence suggests that in nature there is a continuum from very specialized systems to those with multiple pollinators.
Some members of Silene have been considered to be pollinated by moths and butterflies, yet others have shorter and wider tubes more typical of flowers associated with bees and long-tongued flies (Proctor et al., 1996) . Fenster and Dudash (2001) documented in Silene virginica a concordance between floral traits, associated with the hummingbird pollination syndrome, and the main pollinator in that study. These authors found that hummingbirds are the most important pollinator of that species, but also found among-year and between-site variation. Silene acutifolia has some traits commonly associated with pollination by butterflies, such as diurnal flowering time and purplish-pink flowers. The mean calyx length (16Á1 mm, n = 78) permits the proboscis of some common European butterflies an easy access to the nectar located at the base of stamens, inside the tube formed by the calyx. For example, Macroglossum stellatarum, one of the butterflies pollinating S. acutifolia in this study, has a proboscis length of 25-28 mm (Proctor et al., 1996) . Long-tongued bees in the genus Anthophora have shorter probosces (8-13 mm depending on the species, Proctor et al., 1996) , but Anthophora uses the lower petals as a landing platform and introduces the head inside the calyx tube, simultaneously accessing the nectar and collecting the pollen from elongated stamens with dehiscent anthers. Thus, tubular flowers with nectar at the base of stamens in S. acutifolia have the nectar accessible not only to butterflies, but also to long-tongued bees and flies with shorter probosces, diversifying the spectrum of pollinators found in this study. In conclusion, S. acutifolia has traits that facilitate long-tongued bee pollination and also butterfly pollination. Pollen limitation is an important factor influencing seed set in plants (Ashman et al., 2004) . Silene acutifolia produces low seed sets based on autonomous selfing (<40 % in contrast to >80 % in controls; , thus fitness is limited by pollinator visitation. The importance of pollen limitation in populations of S. acutifolia varied between years, with populations exhibiting an effect of pollen supplementation of fruit set in 1997 that was not detected in later years of this study. This variation in the pollen limitation between years may reflect variation in climatic conditions. The mean temperatures in the months before flowering were high, and flowering time started earlier in 1997 than in the following years. On the other hand, rainfall during the flowering period was higher than average. These special conditions of temperature and rainfall appear to affect the flowering of S. acutifolia , as well as pollinators behaviour. Navarro (2000) made similar observations in the north of the Iberian Peninsula, concluding that these weather conditions, and their associated resource shortage early in the season, could lead to local extinction of bumblebees. Differences in pollinator composition between 1997 and 1998 may also be a consequence of different weather conditions. On the other hand, although no pollen limitation was found in 1998 and 1999 at the floral level, other flowers of the same plant may exhibit a deficit in pollen. For that reason, it could be interesting to hand-pollinate all the flowers of the plant, and measure the effect on total production of seeds (Zimmerman and Pyke, 1988) .
With respect to population variations in the potential for pollen limitation of seed set, this study shows a marked difference between the Cañones del Sil and Queixa sites, both in the number of pollen grains deposited on the stigmas, and in the number of pollen tubes growing in the styles. The average number of pollen grains in Cañones del Sil was 104, against 15 in Queixa. The low number of pollen grains in Queixa is below that necessary to fertilize the mean number of ovules in this species. A low number of reproductive individuals suggests that insufficient pollen is available, at least in the year of the study, although it could also be a deficit of pollinators. Heterospecific pollen belonging to the families Ericaceae, Cruciferae, and to the genus Geranium was discovered in the styles of Queixa flowers of S. acutifolia, supporting the hypothesis of a deficit in potential mates. In future studies, knowledge of the pollinator composition at these sites will be important, since spatio-temporal variation in pollen limitation occurs in other species (Dieringer, 1992; Baker et al., 2000) . In Silene virginica, Dudash and Fenster (1997) found pollen limitation mediated by hummingbirds in only one of two sites. The differences detected by Dudash (1993) also depend on plant size. Overall, pollen limitation can vary among years and populations, and with plant traits and phenology, making long-term studies that consider ecological differences important. For example, Navarro (1996) failed to detect pollen limitation in Petrocoptis grandiflora and P. viscosa, two Caryophyllaceae considered closely related to Silene (Mayol and Roselló, 1999) .
Pollinators visited the plants of S. acutifolia with more open flowers more frequently. The number of flowers visited in each plant also increased with higher floral display. Conversely, flowers with longer petal-limbs or calyx did not attract more pollinators. In contrast, petal-limb length positively affected the number of pollen grains in styles of both populations. Larger corollas increased pollen deposition, but no relationship was found between petal-limb length and seed set. A possible explanation for this apparent contradiction is simultaneous constraints in reproductive output from pollen availability and other environmental factors (Haig and Westoby, 1988) . As a consequence, selection on floral traits involved in pollinator attraction may be relaxed because a positive relationship between pollen deposition and the subsequent seed number does not exist (Totland, 2001) .
Selection on flower size in insect-pollinated species can only take place if the number or quality of pollinator visits limit the reproductive success of plants, and if pollinators must discriminate between flowers of different sizes or at least visit certain phenotypes more often than others (Totland, 2001 ). Broad within-inflorescence variation occurs in S. acutifolia (M. L. Buide, unpubl. res.) such that plants display at the same time a diverse array of floral sizes, potentially obscuring a relationship between petal and calyx lengths and insect visitation. Alternatively, differences in the proboscis length of known pollinators are considerable, and may help explain the diverse floral sizes.
Furthermore, visitation rate of pollinators per plant, and mean number of flowers visited per plant, but not visitation rate per plant, are related to total seed production. These outcomes suggest that in S. acutifolia the selective pressures exerted by pollinators through female fitness may tend to increase the number of flowers per plant, and not the size of flowers. In S. latifolia, Wright and Meagher (2004) proposed that larger flowers do not necessarily attract more pollinators in all years and sites, and found no evidence for selection on female floral characters for one site/year combination, despite selection on one male floral character.
In conclusion, this paper presents a moderately generalized pollination system in the hermaphroditic perennial herb S. acutifolia. The relative importance of the main pollinators varies with years, as does the extent of pollen limitation on seed set. A clear deficit of pollen was found in the population with less reproductive individuals, and reflects the lower number of pollen grains and pollen tubes found in female-phase flowers collected from this site. Clearly the floral display has an effect on pollinator attraction, but this appears to occur only in relation to the number of open flowers rather than to flower size. Finally, it must be remarked that selection on floral traits was only partially documented, and the effects of floral trait variation could make a difference to male reproductive success.
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